 fig. S14. Acoustic signals from aortic, pulmonary, tricuspid, and mitral sites of a patient with irregular heartbeat.  fig. S15 . Experiment on LVAD pump thrombosis.  fig. S16 . Data captured using a reported device and a commercial microphone in quiet and noisy environments.  fig. S17 . Process loop for a speech-based human-machine interface.  fig. S18 . Demonstration of noise reduction in time domain speech data.  fig. S19 . Authentication application.  fig. S20 . Wireless sensing of BioStamp.  Legends for movies S1 to S3
Other Supplementary Material for this manuscript includes the following: (available at advances.sciencemag.org/cgi/content/full/2/11/e1601185/DC1)  movie S1 (.avi and .mp4 format). Movie of speech recording in a quiet environment.  movie S2 (.avi and .mp4 format). Movie of speech recording in a noisy environment.  movie S3 (.avi and wmv format). Movie of speech recognition and voice control of a Pac-Man game with real-time machine learning and signal classification.
Supplementary Note note S1. Analytical model for mass effect on acceleration.
Since the vibration tests involve a rigid platform and a thin (0.3 mm) layer of Ecoflex between the sensor and the platform, effects of damping can be ignored. The system can thus be described by
where m is the total mass, k is the stiffness of the vibration generator and F is the force applied on the system. The applied force takes the form of a square wave, according to
where A is a constant related to the amplitude of the force,   0, t < 0 
The acceleration times the sensitivity of the accelerometer (0.3V/g) gives the corresponding voltage measured in experiment.
note S2. Effect of low-modulus device substrate.
To demonstrate the advantages of soft epidermal electronics over conventional rigid devices, an idealized 2D vibration model was established using commercial finite element software ABAQUS. A schematic illustration of this model is in fig. S11 . The accelerometer (red box) of mass 213.6 mg was placed at the middle of the device substrate, and the mass object (yellow box) of mass 6.8 g was placed either at the middle, on the left or on the right. Two types of substrate with different stiffnesses were studied to demonstrate the key effects. One substrate was made of relatively rigid acrylic plate, with Young's modulus 3.1 GPa, thickness 5 mm and mass 9.39 g. The other substrate was made of Ecoflex, with Young's modulus 69 kPa, thickness 5 mm and mass 7.8 g. The width of the substrate was 40 mm, and the size of the mass and accelerometer were assumed to be 5 mm by 5 mm. Force input was assumed to take the form of a sine function as the excitation, with a frequency 100 Hz. Modal dynamic method and frequency analysis were combined to simulate the system vibration. The substrate, mass objects and the accelerometer were modeled by 2D planner element CPE4R. Four cases were investigated: without the mass object, and with the mass object on top of the accelerometer, on the left edge, and on the right edge of the substrate. From the simulation results, when there is no mass object, the acceleration detected by the accelerometer is similar for both hard and soft substrates. When mass objects are introduced to the hard substrate, the acceleration amplitude decreases significantly, without sensitivity to the location of these objects. However, for soft substrate, placing the mass on top of the accelerometer significantly decreases the acceleration detected by the accelerometer, but placing it elsewhere has negligible effect. Here, the soft substrate decouples mechanical loading at one location from mechanical vibration at another location. fig. S1 . Device design and circuit layouts. 
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